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The lateral s t&bi l i t y  and control  characterist ics were investigated 
on the C0nvai.r XF-92A delta-wing  airplane during the flights of the 
NACA research program. "he investigation  included  sideslips,  aileron 
rolls, and rudder pulses  at  altftudes  ranging from 18,000 t o  30,000 feet 
at indicated speeds from 160 to 420 miles per  hour. A small amount of 
data is included with wing fences installed a t  60 percent of the wing 

e 

i semispan f o r  comparison with the  basic airplane. 

The l a t e r a l  handling character is t ics   qpem  sat isfactory when 
viewed in terms of gradually increasing  sideslips, lateral control 
effectiveness, and period., and damping. The pi lo ts  obgected to   the  
ove r -d l  lateral handling characterist ics,  however, primarily because 
of the  high  roll-to-sideslip  ratios which probably  resulted from the 
re lat ively low static  directional  staJoilfty and relat ively high effective 
dihedral. These adverse characterist ics were aggravated at low speeds 
by high adverse yaw md rough air and a t  high  speeds by high airplane 
response t o  s m a l l  control deflections. The appaent  high side  force 
and poor hydraulic control system added t o  the  ob3ectional  characteristics. 

The l a t e r a l  handling characterist ics at law speeds were Fmproved 
by the  instal la t ion of wing fences. The improvement apparently  resulted 
from an increase Fn the s ta t ic   d i rec t iona l   s tab i l i ty .  

The C o w a i r  xF-92A airplane was originalJy  constructed t o  determine 
5 the  handling  characteristics, primarily at low speed, of an airplane 

having a delta-wing  configuration. In vlew of the   in te res t   in   de l ta ,  
wing airplanes f o r  high-speed flight, a larger p m r  F l a t  w a ~  installed 

fl 



i n  the IW-92.A and the flight envelope w a s  extended t o  sonic speed during 
joint   tes t ing by the  National Advisory Cormnittee for  Aeronautics and the 
A i r  Force. The resul ts  of t h i s  investigation  are  presented i n  refer- 
ences 1 to 3 .  Upon completion  of these  tests  the XF-92A was assigned 
-;o the NACA High-speed Flight Station for general  resemch. 

* 

A l l  the pilots who have flown the XF-9211 (during  the  Joint NACA- 
A i r  Force program and the NACA research program) have reported that 
the  airplane  exhibited poor lateral handling characteristics,  particular 
a t  low speed. The present paper presents  the  lateral  stability and 
control  characteristics of the XF-92A 85 determined from sideslips, 
aileron r o l l s ,  and rudder  pulses. Wing fences were installed on the 
XF-9% at 60 percent of the wing semispan to  evaluate  the  longitudinal 
maneuvering stabil i ty  chaxacterist ics with t h i s  modification (ref. 4), 
and a limited amount of l a te ra l   da ta  is  presented  herein  with  the  fence 
configuration  for comparison with the basic  airplane. The tests were 
performed at the NACA Hfgh-Speed Flight  Station at F d w a r d s ,  C a l i f .  

transverse  acceleration  factor, g units 

w5ng span, f t  

w i n g  chord , f t  

rolling-moment coefficient, Rolling moment 
s a  

yawing-moment coefficient, Yawing mllbent 

lateral-force coefficient, +w/~s 

cycles-to-damp t o  one-half  mrplitude 

acceleration due t o  gravity,  ft/sec2 

pressure  altitude, ft 

moment of i ne r t i a  about longitudinal  stabil i ty axis, slug-ft2 



3 

I 

. 

Mach number 

normal acceleration  factor, g units 

period,  sec 

r o w  angular velocity,   ra~ians/eec 

wing-tip helix angle, radLans 

variation of wing-tip helix angle wLth la te ra l   cont ro l  
angle, Per  deg 

dynamic pressure, lb/f t2  

p i t ch ing  angular velocity,   rdians/sec 

yawing angular velocity,  radians/sec 

wing area, sg ft 

time-to-damp t o  one-half eruplitude, sec 

time, sec 

t rue  veloci ty ,   f t /sec 

equivalent  side  velocity, (v@), f t / sec  

indicated  velocity, mph 

side  velocity, - pv Pt/sec 

angle of attack, deg 

s i d e s l i p  angle, deg 

la teral   control  angle, 6eL - 5%' deg 

57= 3' 
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2 longitudinal  control angle, "L eR, deg 

rudder control angle, deg 

angle of  principal axis of  i ne r t i a  from body axis,  positive 
when principal axis is  below  body axis, deg 

angle of sweepback, deg 

air-density rat30 

bank mgle, deg 

variation of rolling-momnt coefficient with angle of 
sideslip, dCt/dp, per radian 

damping i n  ro l l ,  dCJd $, per radian 

variation of yawing-moment coefficient wlth angle of 
sideslip, dCddp, per radian 

variation of  lateral-force  coefficient with angle of 
sideslip, d%/dp, per radian 

variation of  transverse  acceleration  factor w i t h  angle 
of sideslip, g/deg 

variation of la teral   control  angle with angle of 
sideslip 

variation of rudder control  angle with angle of sideslip 

Subscripts: 

L l e f t  

R right 

m8x maxilIulm 
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The Convair XF-92A is a semitailless delta-wing airplane having 
60° leading-edge sweepback of the wing and ver t ica l   s tab i l izer .  The 
elevons and rudder are €"l-span  constant-chord surfaces and are 
100 percent  hydraulically  boosted. The a r t i f i c i e l   f e e l  system  provided 
has forces  approxktely  proportional  to  deflection and me adjustable 
i n  flight by the p i lo t .  The airplane  has no leading- or trailing-edge 
slats or flaps, no dive brakes, and no trim tabs. W i n g  fences were 
ins ta l led   a t  60 percent of the wing semispan f o r  par t  of the   t es t s  
presented. in this paper. 

Table I l is ts  the physicaL characterist ics and figure I shows 
photographs of the aLrplane. A three-view drawing of the drplane is  
presented in figure 2. Figure 3 present8 a sketch of the wing-fence 
configuration that was ins ta l led  during par t  of the  tests  presented in 
this paper. 

= The xF-92A airplane is  equipped with standard NACA recording 
instruments f o r  recording  the  quantities  pertinent t o  this investigation. 
A l l  instrument8  are  correlated by a c o m n  t-r. 

The &speed ins ta l la t ion  was calibrated by using the radar photo- 
theodolite lnethod of reference 5 .  The low-speed s ta t ic   pressure 
calibration needed for  the  pressure survey in   the  methad w a s  obtained 
from an Air  Force F-86 pacer airplane and the pressure surveys were 
checked with data obtaLned from radiosonde balloons released at the 
time of the  f l ights.  This callbration method resulted in a Mach 
rimer error  of about 1 percent. 

Accuracies of  the  pertinent  quantities are: 

p, radians per sec . . . . . . . . . . . . . . . . . . . . . .  20.10 
r, radians  per  sec . . . . . . . . . . . . . . . . . . . . . .  a . 0 2  
6, deg . . . . . . . . . . . . . . . . . . . . . . . . . . . .  hlO.0 
p ,  deg . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  kO.50 
6,, aeg . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ko.20 

Er, deg . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f0.20 
Vi, mph k4.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
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TESTS, RESULTS, AND DISCUSSION 
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The l a t e ra l   s t ab i l i t y  and control  characterist ics were  measured 
i n  gradually  increasing  sideslips,  rudder-fixed aileron rolls, and 
rudder  pulses  over  the al t i tude range from 18,000 t o  30,000 feet  at 
indicated speeds from about 1.60 t o  420 rqph (M= 0.30 to 0.94). All 
the  pi lots  who have flown the  xF-92A have objected  to  the lateral 
handling  characterist ics,   particularly  at  the  lower  speeds, and there- 
fore  the  majority of the data were obtained below an indicated speed 
o f  a0 mph (M < 0.50). The higher speed  range was not covered as fully 
as might be desired because the research program was  terminated  abruptly 
when the  airplane  sustained considerKble darnage as a resu l t  of a nose- 
wheel s t r u t  failure w h i l e  taxiing. The data are presented  for  various 
indicated speeds i n  t h i s  paper since  the lower speed  range i s  the 
region  of  primmy  interest. A llmited amount of lateral data was 
obtained with wing fences  installed at 60 percent of the wing semispan 
end i s  presented for  comparison with the  basic  airplane. The center of 
gravity  for these tests varied between 27.2 and 28.7 percent of  the mean 
aerodynamic chord. . 

Stat ic  Lateral Stabill- 
L 

The s t a t i c   l a t e ra l   s t ab i l i t y   da t a  obtained from gradually  increasing 
sideslips are presented in   f igures  4 t o  7.  Figure 4 presents  represent- 
Etive  variations of control  positions and transverse  acceleration w i t h  
angle of sideslip for the  basic  airplane,  clean and gear  dam,  over the 
speed  range tested. Figure 4 shows t h a t  the  pitching mament result ing 
from sideslip is  s m a l l  and the  variatian of  rudder control  angle and 
la teral   control  angle with sideslip i s  linear over  the  entire range of 
sideslip angles covered. These data =e summarized in   f igure 5 which 
shows that, for the clean  configuration,  the  variation of lateral-force 
coeff€cient with angle  of sideslip Oy as obtained from the  expres- 

D J  
sion Cy - W - has l i t t l e  v a r i a t b n  with speed as the  indicated 

speed increases from about 150 t o  4-40 mph.  The rudder  required t o  
sideslip aS,/dp increases from R value of 0.40 t o  0.55, and the 
aileron  required t o  maintaLn constant  heading clB,/dp decreases from 
3. value of 0.90 t o  0.30. Lowering the  gear  increases  the  lateral-force 
coefficient,  decreases the  apparent  directional  stabil i ty as indicated 
by dEr/dp, and increases the dihedral effect  clBa/dp, t h e  magnitude of 

. Increme or decrease  being  generally s m a l l  and relatively  constant with 
speed for  each pwameter. Figures 6 ana 7 present data similar t o  

- dP/@ 
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1 figures 4 and 5 with w i n g  fences installed. Only law-speed data were 
obtained wlth the fence configuration and it appears t h a t   i n  this speed 
range the only appreciable  difference between the two configurations i s  
that with the fences  installed  the  apparent  directional  stabil i ty i s  
increased at the lowest speeds, mre rudder being  required t o  sideslip. 
There Fs a rqid increase of qparent  dihedral  effect  as the speed 
decreases  for both the basic  airplane and the fence  configurations. 

Lateral Control 

The lateral control  data  obtained from rudder-fixed  aileron  rolls 
are  presented in  figures 8 to 13. Figure 8 presents  the  variation of 
wing-tip helix angle with la te ra l   cont ro l  angle for  the basic airplane, 
clean and gear d m ,  and  shows that this variation is Ifnear with con- 
t r o l d e f l e c t i o n  over the range of deflections  tested. These data are 

summarized i n  figure 9 which shows tha t  %ha for  the clean  airplane 
vaxies from a value of  0.0050 at Vi = 170 ruph t o  O.OOg5 at Vi = 420 mph, 
the  largest  change being  noted a t  the lower speeds. Lowering the gear 

4 reduces the value of $/6a. ~ g u r e s  10 and present h t a  s- t o  
figures 8 and 9 with wing fences installed. Agdn, the fence  data are 
meager, but figure L L  indicates  that   install ing the fences does not 
appreciably c- the v d u e  of $a.  he p i l o t  reported adequate 

aileron  control  for  both  configurations over the ent i re  speed range 
tested. 

L 

Figure 12  presents  representative time histories of six aileron 
rolLs t o  illustrate the  reduction  in $pa at the lower  speeds. 
Figures =(a) and E ( b )  illustrate the high-speed case where the t r i m  
angle of attack is of the order of 30.  These r o l l s  show the more or  
less conventional slow development of adverse yaw during the roll. 
Figures  12(c) and U(d) illustrate the law-speed case for the airplane, 
clean and' gear dam,  respectively, f o r  trim angles of attack of approx- 
imately P. A t  these  high angles of attack, the sidesl ip  angle  increases 
Fmmediately with roll apparently 86 a r e su l t  of r o m n  &out  the  princi- 
pal  axis. This sideslip  then  reduces  the peak r o l l i n g  veloci-ty. The 
rapid development of s idesl ip  i s  very bothersome t o  the pi lo t .  Figures 
12(e) and =(f) illustrate tha t  the fence  configuration a t  law speed, 
clean and gear dawn, differs  LLttle fram the  basic aLrpIme configuration. 

The bank-angle data obtained from the  aileron r o l l s  are presented 
in figure 13. Figure 13 (a) shows the vsrrfation of maximum rol l ing 

4 velocity, tFme t o  reach  a bank angle of 900 and the bank angle at 

3 



maximum rolling  velocity f o r  one-third,  one-half, and two-thirds  aileron . 
deflection. Reference 6 recommends a tentative high-speed cr i te r ion  
based on a time of 1.0 second t o  reach a bank angle  of 90'. It m s ~ r  
be seen that  the XF-92A meets th i s   c r i te r ion  at indicated speeds above 
about 260 rnph with  two-thirds  aileron  deflection.  Figure 13(b) com- 
pares  the  basic  airplane,  gear down, with the clean  configuration and 
figures 13 (c) md 13(d) compare the  fence  configuration,  clean and gem 
down, with the  basic  airplane.  Larering  the  gear on the basic airplane 
reduces  the maximum rolling  velocity and, at the lower speeds, increases 
the time t o  reach a bank angle of 90'. No appreciable  differences can 
be noted between the basic drplane clean and the fence  configuration 
clean.  Uwering the geas on the fence  'configuration  decreases  the time 
t o  reach a bank angle of goo at the lower speeds 88 conrpared with the 
basic  airplane,  gear down. 

I 

Dynamic Lateral   Stabi l i ty  

Rudder pulses were p e r f o m d  at  al t i tudes of approximately 20,000 
and 30,000 feet, clean and gear d m ,  with the basic  airplane and with 
the  fence  configuration, and the resu l t s  of  these data are  presented i n  
figures 14 and 15. No difference  could be distinguished between the . 
gem  configuration air the two altitudes for the speed  range where there 
are  overlapping  data;  therefore, figure 14(a) presents  the  variation of  
period and tim t o  damp t o  one-half  amplitude with  indicated speed for  
the basic airplane. These data were evaluated  during the  portion of the 
maneuver i n  which all controls were held  flxed.  Figure 14(a) shows t ha t  
the period  decreases fram a value of @proximately 4.0 seconds t o  
2.5 seconds as the speed increases from 160 t o  360 mph. The time t o  damp 
t o  one-half  amplitude i s  essentially  constant wer t h i s  speed range with 
a value of  approximately 1.75 seconds.  Figure  14(b)  presents  the  fence- 
configuration data for comparison with the basic airplane. ThLs figure 
shows that the only ef fec t  of the fences is t o  decrease  the time t o  
damg s l igh t ly  i n  the restr ic ted speed rmge for  which a comgarison i s  
possible. 

I 

The primary objection t o  the handling characteristics  appears t o  
l i e  in   the  large roll-to-sideslip  ratios experienced during directional 
maneuvers. Reference 7 proposed a tentat ive  cr i ter ion based on the 
reciprocal of the cycles-to-damp t o  one-half' aurplitde and the roll-to- 
sidesl ip   ra t io .  The handling-qualities  requiremnts of reference 8 
specify  satisfactory dynamic lateral s t ab i l i t y  based on such a criterion. 
This specification i s  presented i n  figure 15, together w i t h  data from 
tests made with  the XF-92A airplane both uith and xithou% wing fences. 
From this figure it may be seen that the dynamic lateral s tab i l i s  of 
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L the  XF-92A airplane is  generally in  the unsatisfactory region. The 
points f o r  the basic  configuration  generally l i e  deeper i n  the Unsatis- 
factory range than do the points for the fence  configuration. This 

borne aut by p i l o t s '   c o m n t s .  According t o  pilots' c o m n t s ,  this 
high roll-to-sideslip r a t i o  is aggravated by rough air a t  the lower 
speeds and by the high airplane  response t o  small control  deflections 
a t  the higher speeds. Figure 16 illustra-kes the unsteadiness resultfng 
from this response  during a n  attempted trim run over the Mach nmiber 
range from 0.82 t o  0.89. 

- indicated Improvement i n  lateral behavior attributable to fences was 

The variations of the effect ive dihedral parameter C-+, the direc- 
tional sttXbility  parameter , and the lateral-force pa rme te r  Cy , 
with indicated speed fo r  the basic drplane, clean, at an al t i tude Of 
20,000 feet were determined from the following equations: 

CnB P 

A 

I 

In determining C , the  coeffiCients of 

obtained from the f l ight- tes t   data  of  the aileron r o l l s  Etnd s i d e ~ l i p s ,  
respectively, and. the value of C of -0.2 was obtained from refer- 

ence 9. In detemdning C?, the values f o r  P and T were obtalned 
from flight rudder pulses and the inertia terms I;, and 3 and the 
principal axis €nclination (E = lo) were obtained from the contractor. 

Pb and %/dB were 
B 

zp 
1/2 

r 
c 
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(The inertia  values used in  the  calculations  are  tabulated  in  table 11.) 
In determining Cy , the  controls-fixed  portion of the rudder pulses were 

used t o  determine the  variation of the  transverse  acceleration factor 
with  s idesl ip  angle. It is  understood t h a t  the  equations listed above 
will n.3t yield  true  static  derivatives,   particularly  in the case of C 

since d y n d c   f l i g h t   d a t a  were used in  the  equations. It i s  f e l t ,  how- 
ever, that the  equations  yield adequate approxhat ions   to   i l lus t ra te   the  
comparrisom discussed i n  this section. 

c 

B 

% 

The resul ts  of these  calculations are presented i n  figure 17. 
Thls figure shows tha t  C varies between values of -0.05 t o  -0.04 

per  radian  in  the speed range from 160 t o  380 q h .  Over t h i s  same 
speed  range  decreases f r a m  a value of 0.06 t o  0.04 per  radian 

and Cy decreases from a value of -0.75 t o  -0.65 per  radian. It m a y  

I 8  

CnP 
B 

be  noted t h a t  the values of obtained from sideslips  (f ig.  5 )  are 
P 

considerably lower than  the  values  obtained from the  controls-fixed 
portion of the  rudder  pulses. The major difference between the two 
values  probably resul ts  fram the  contribution of the  aileron and rudder 
deflections  required for the sideslip maneuvers. Also sham i n  
figure 17 fo r  comparison are the values of C 

Ames full-scale wind-tunnel tests (unpublished) for the  basic airplane 
adjusted  to the l i f t  coefficients and t r i m  elevon  angles  corresponding 
t o  indicated speeds of 1-45, 180, and 220 mph. These data show excellent 
agreement i n  

considerably lower than  the wfnd-tunnel data  at the lover speeds  because 
of the  effects of adverse yaw i n  causing a reduction  in used i n  

the  calculations. The calculations for the  fence  configuration  presented 
in  f igure 17 show the   s ta t ic   d i rec t iona l   s tab i l i ty  t o  be increased 
approximately 40 percent over the  value  for  the  basic  airplane at the 
lowest  speed. 

2 8 J  CnS’ and cyp from 

cnP and % . The flight-determined  values of C are 
l 8  

This increase in   d i rec t iona l   s tab i l i ty   s t t r ibu tab le  t o  the fences 
is  consider&dy  greater  than  the  effect on the  apparent s t ab i l i t y  
parameter cBr/dp, (fig.7). It should be noted that the  value of C, 

P 
determined from the pulse data is primarily sensitive t o  the period. 
Inasmuch as there is  considerable  scatter shown in  the  period  for  the 
rather limited fence data the absolute  value of the direct ional   s tabi l i ty  
parameter may be questionable. b 



+ Although the parameters of figure 17 appear normal, a  further 
analysis  indicates  that   they aze  not in the  proper order of magnitude 

figure 18. Figure 18(a) presents the m i a t i o n  of the   ra t io  of C 

t o  C WLth Lift   coefficient and indicated  speed as determined  from 
the  curves of figure 17. Also shown on figure 18(a) f o r  camparison with 
the  are  representative  points f o r  the X-5 (refs. 10, 11, and 
unpublished data),  a 350 swept-wing airplane (ref. l2), and the D-558-n: 
(unpublished data).  It may be seen  that  the r a t i o  of Cn t o  C 

($p/c2s = 1) for  the XF-92A is generally less than the  r a t io   fo r   o the r  
airplanes. It folluws  that, f o r  satisfactory handling characterist ics,  
the XF-92A would require  a higher r a t i o  of t o  Cz than  required 

f o r  aLrplanes of higher aspec; r a t i o  (as predicted i n  ref.  13). Rote  
t ha t  the X-5 airplane (A = 59 y aspect  ratio = 2.2) has a considerably 
higher r a t i o  of C, t o  C than the XF-92A except at the lower speeds. 

- wlth respect t o  each other f o r  best s tab i l f ty .  ’This is i l l u s t r a t e d   i n  

nP 
% 

B 28 

“ne B 

0 I0  
Figure  18(b)  presents the SA comparison for   the   ra t io  of Cy 

B 
It may be seen from figure 18(b) that the r a t i o  for   the XF-92A is of 
the  order of three t o  four times the magnitude of the   ra t io  f o r  the 

t o  the   p i lo t s ’  impressions of the poor hmdllng Qualities. 
I other  airplanes. This high apparent l a t e ra l   fo rce  probsbly  contributes 

The NACA p i l o t  reported an improvement i n  the handling q u a t i e s  
wLth the ins ta l la t ion  of w i n g  fences. The only appreciable  dLfference 
that can be noted in  the static panmeters  with  the  fences installed is 
the   increased   s ta t ic   d i rec t iona l   s tab i l i ty  shown in figures 17 and 7. 
Although the magnitude of the  increase  in C may be samewhat question- 

able because of tbe sca t te r  Fn the  data the change is in the  direction 
t o  improve the ra t ios  as sham i n  figure 18. 

Control System 

Finally,   part  of the d i f f i cu l t i e s  encountered on the xF-92A may be 
at t r ibuted t o  the poor hydraulic  control system. Evaluation of ground 
calibrations has shown the control system t o  have high f r i c t ion  and 
breakout  forces and appreciable lag of  surface-to-stickmotion. These 
characterist ics aze particularly  objectionable  at  low speeds where 
large control  deflections are required t o  maneuver and. also at high 
speeds where the airplane is sens i t ive   to  s m a l l  control  displacements. 
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CONCWSIONS 
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The results obtained k-om sideslips,   ai leron r o l l s ,  and rudder 
pulses performed at altitudes  ranging from 18,000 t o  30,000 feet  at indi- 
cated speeds from 360 t o  420 q h  during  the flights of the NACA research 
program of the XF-92A airplane  indicate the following  conclusions: 

1. The s t a t i c   l a t e ra l   s t ab i l i t y   cha rac t e r i s t i c s  a s  measured i n  
sideslips appear satisfactory although there is a rapid  increase i n  
apparent  dihedral  effect at the lower speeds. There is adequate rudder 
power over the  entire speed  raage  tested. 

2. The lateral control as measured i n  aileron rolls appears d e -  
quate  over  the  entire speed range tested  although there. i s  a considerable 
reduction in aileron  effectiveness at the lower  speeds. 

3. The dynamic lateral stability of the airplane was generally  in 
the  unsatisfactory  region when compared t o  U. S. A i r  Force requirements 
for  satisfactory  values of reciprocal of cycles to damg t o  half amplitude 
and r a t io  of roll angle t o  sideslip velocity. 

4. Although the  airplane appeared t o  have sat isfactory  s ta t ic  Lat- 
e r a l   s t a b i l i t y  and control  characteristics, the pilots  objected to the 
over-all  Lateral  handling  characteristics  primarily because  of the high 
roll-to-sideslip  ratios which probably  resulted from the relat ively low 
etat ic   direct ional  stability and relatively high  effective  dihedral. 
These adverse characterist ics were aggravated a t  low speeds by high 
adverse yaw and rough a i r  and a t  high speeds by high airplane  response 
t o  small control  deflections. The apparent hfgh side  force and poor 
hydraulic  control system added t o  the  objectional.  characteristics. 

5. Instal l ing wing fences on the airplane improved the handling 
characterist ics a t  the lower speeds, in the pi lo t s '  opinion,  probably 
because of the  increase  in   s ta t ic   direct ional   e tabi l i ty   a t t r ibutable   to  
the  fences. 

. 

High-speed Flight Station, 
National Advisory Committee for Aeronautics, 

~ d w a r d s  hlif. , ~ a n ~ a r y  10, 1955. 
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TABLE I1 

INERTIA VALUE FOR XF-92A AIRPLANE 

a, 
deg 

0 
2 
4 
6 
8 
10 
12 
14 
16 
18 
20 

IXZPX 

-"" 
-0.10 - -30 - a48 

"63 
- .76 
-e87 
- -95 
-1.01 
-1.05 
-1.08 



Figure 1.- Three-view drawfng of the IcF-92A airplane. All dimensions in 
inches. 
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(a) Overhead front v iew.  

(b) Three-quarter rear view. . 

(c) Left side view. L-8126.0 

Figure 2.- "tographs of XF-92A research airplane. 



I 1 .5 

Figure 3.- W l n g  fence configuration. 

. .  . 
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? 

Figure 4.- Variation of  control  positions and transveree  acceleration 
factor with  angle of sideslip for the basic  airplane. 
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Figure 4.- Continued. 
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Leit 

NACA RM H55Al7 

(c) vi = 205 mph; a = 5.6O; cNA = 0.20; clean. 

Figure 4.- Continued. 
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( e )  V i  = 438 mph; OG = 2.0°; C N ~  = 0.08; clean. 

Figure 4.- Continued. 
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(f) vi = 163 mph; a = 14.60; CnA = 0.49; gear down. 

Figure 4.- Continued. 
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. 

( g )  Vi = 208 qh; u = 7.8'; WA = 0.29; gear down. 

Figure 4.- Continued. 
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. 

(h) Vi = 249 q h j  u = 6 . 9 ;  C N ~  = 0.21; gear down. 

Figure 4.- Concluded. 
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.8 

.4 
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0 

Figure 5.- Variation of l a t e r a l  parameters fo r  the  basic ai rp lane with 
indicated speed as determined from sidesl ip  maneuvers. 



(a) V i  = 164 qh; a = k k O ;  CNA = 0.49; clean. 

Figure 6.- Vaiiation of control positions and transverse  acceleration  fac- 
tor with angle of sidesllp f o r  the fence configuration. 



Figure 6.- Continued. 
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Righi 
8, deg 

( C >  Vi = 226 mph; a = 7.k0; C N ~  = 0.26; clean. 

Figure 6.- Continued. 
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33 

( e )  VI = 205 mph; a = 10.4'; QA = 0.34; gear down. 
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Right 

Left 

(f) Vi = 225 mph; a = 8.10; C N ~  = 0.27; gear down. 

Figure 6.- Concluded. 
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d8Jdfi .4 

0 

Figure 7.- Variation of lateral parameters f o r  the fence  configuration with 
indicated speed as determined from sideslip maneuvers. 
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Right 

Left 

Figure 8. 

(a) Basic airplane; clean. 

, -  Variation of  wing-tip hel ix  angle with l a t e r a l  control angle 
f o r  the basic airplane. 



NACA RM H55A17 37 
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(b) Basic afrplane; gear dawn. 
Figure 8.- Concluded. 



Figure 9.- Variatlon of hellx angle per degree la teral  control angle with 
indfcated speed for the baslc airplane clean anii gear d m .  

1 I 
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(a) Fence  configuration;  clean. 

Figure 10.- Variation of wing-tip helfx angle w i t h  lateral control angle 
for the fence configuration. 
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Right 

Lef t  

NACA FM H55AI-7 
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(b) Fence configuration; gear  down. 

Figure 10.- Concluded. 
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Figure 11.- Vmiation of heUx angle per degree lateral  control angle with 
indicated speed for the fence configuration clean and gear down. 
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(a) B a s i c  airplane;  clean. (b) B ~ S I C  airplane; clean. 

Figure 12.- Representative time histories of rudder-fixed aileron rolls. 
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(c) Basic afrplme;  clean. (d)  Basic airplane; gear down. 

Figure 12.- Continued. 
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( e )  Fence configuration; clean. ( f )  Fence configuration; gear down. 
Figure 12.- Concluded. 
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(a j Basic airplane; clean. 

Variation of r o l l i n g  effectiveness with indicated speed. 
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(b) Basic airplane; gear down; 8, 6O- 

Figure 13. - Continued. 
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Figure 13.- Continued. 
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(d) Fence configuration; gear down; 6,  6'. 

Figure 13. - Concluded. 
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(b) Fence configuration. 

Flg~re 14.- Con~luded. 
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Figure 16. - Time h i s t o r y  of high-speed trim run. 
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Figure 17.- Variation of la teral   s tabi l i ty   der ivat ives  with indicated 
speed from flight data. hp = 20,000 feet. 
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Figure 18.- Variation of lateral stability  derivative ratios wfth lift 
coefficient and inaicated speed. 
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